MODULE 4: DATA OPERATIONS

a1sdalAvua:nIsatiuviudana
(Data Storage and Operations)

NSUSKISPANISIVISTIAMOMENTWYDD
doyaaus:ansmwua:zAnuduav (Managing
the Physical Data Lifecycle for Performance
and Security)
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UoIuLazuauwa: Maassazanionw (Definition & Scope:
From Logical to Physical)

o b Physical Data Model
g (Focus of this Deck)

1—% Logical Data Model

e WuNANINEUTINIVSSADUAEADIY + Wun38Msvatiuase msri Indexing
duwusuavloya (Focuses on aznMsiwwuus=ansnw (Focuses on
business concepts/rules) implementation storage, indexing, and optimization)

o Tumtvavds:ansnw (Ignored —| ¢ Data Storage & Operations: ngsﬁams
performance considerations) 2V2STIANMVMMEMWUDVTDYA AVLAAS

YALAU MSINaL Msdisavioya [Uaudv
ASUISVSAWYY

 Goal: walkuullu 'anuwsaulsoiu’
(Availability) ua: 'Uszansniw'
(Performance)




IVDSTIANMVAYAIWUDIVUI A
(The Physical Data Lifecycle)

Maintain Archive &
Create & & Use Retrieve
Plan Specify Enable Acquire (U'IS‘JSﬂb"I (Yatfua1ds Purge
(Owunu)  (stusigazdea)  (Walsviu)  (@souazdakr)  Uas (o) ua:Senau)  (aumane)

Plan Specify Enable Create & Maintain&  Archive & Purge
(OwunWu)  (s:uswwazdea)  (Walgvu) Acquire Use Retrieve (aurhang)
(@aswuadakl)  (UsvsSaw (daAuands
na:(dviu)  uaSendu)

Insnght :)wszjaouauanuds ansmwoaunsaunaummm duu’ (n1sasw)oum) am‘
‘Uareu’ (msmaw) WoaanWIdevia: Uguumum;]s 108U (Compliance)




nagnsanmuagnssy: SQL ua: NoSQL (Architecture Strategy: SQL vs. NoSQL)

SQL (RDBMS)

NoSQL
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« B structure: Glasvadvdanu (Structured/Table-based)

Consistency: §akan ACID (Atomicity, Consistency,
Isolation, Durability)

1

» _gll Scaling: Vertical Scaling (WunswennstAinSaviau)
=) Use Case: sSnssumsIbu, s:uunjAWgudaugo

o W _ Structure: gakgu (Schema-less/Document/Key-Value)

O Consistency: §akan BASE (Basically Available, Soft
o .
~ state, Eventual consistency)

o

° Scaling: Horizontal Scaling (1WushusutA3ov)
° Eﬁ Use Case: Big Data, Social Networks, dayanluiGlnsoasiv




Precision Engineering Handbook

lasvasivwuziunivneniw (Physical Storage Infrastructure)

DAS (Direct Attached Storage)

e
s1mUs:kta Us:ansmwaudksuldswinosiae) uauvsiayasin

NAS (Network Attached Storage)

wosSIWamerulASat1e Ik:dmSuAuENa1LUaYauaviu

SAN (Storage Area Network)

n:ﬂu@:\gﬂ AWKV (Low Latency) isu=dkSugutiolyas:=auavAns
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Cloud & Hybrid Storage

Cloud: 8argugv (Elasticity) Wasu CapEx 18u OpEx
Hybrid: nauwaupd1wUaaanavav On-premise AuAUBaKEUUaY Cloud




unulnydvKauas:uugiuvana (The Database Administrator - DBA Mandate)
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Availability (n2auwsSauldviu)
gayadavinavidnaaaan

Integrity (A210QndoY)
vaadavluldunigKSainaweu

;

Performance (Us:ansnw)
A1SQ2UAUDVUIVS:UUADYSIALS)
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Performance Tuning
(Msquaus:ansniw)

J

Roadmap

\

@8]
Backup & Recovery
(msdrsavuaznu)

/

\)

A,

Archiving & Purging
(Msdataundsia:nMsavmans)

A

Quote: "Data operations ensure data integrity and performance responsibilities."
(MsUnuaimsvayanangyuadineylumssnyinuauysaita:us:ansnwuavs:uu)
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asaoan 1: msMuUs:ﬁnEmwgwﬁaga (Task 1: Performance Tuning)

Indexing (nMsnaui)

Scans)

Index

e

Before Optimization

Indexing

Query Optimization

aanalumsAuKIaUa Tudavaununomsiv (Table

After Denormalization
e | [

\

¥

/

Optimized Path
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Query Optimization
JpsiKliazysudsvAian SQL
IWoaanauda (Bottlenecks)

Denormalization

e

(Redundancy) lagoaun

Goal: tWoaanWaugaulumstdaumsiv (Joins)

La:WwuANUISIUMSSIUTDY
Performance)

i==h,

1=

Normalized
(Many Small Tables)

Techmcal Context: Us~an5mwuuaﬂnu 2 Udvy
KanNGovauqanumd ‘anuwsaulsviv’
(Avallablllty) 1a: ‘anusy’ (Speed).

i (msannmuuuuauuau[nsuasw)
Definition: mmwun:numvauuauuaga

a (Read

Denormalized
(One Large Table)

DR
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AsAdN 2: msdisovuaznAuvala (Task 2: Backup & Recovery)

Core Concept
msUavnudiayageymennaNuNawalauevuyud KSafeAnmMU (U Ransomware)

RPO (Recovery Point Objective): RTO (Recovery Time Objective):
Joyadaukavheaulkgyrala szgzpARGlumsAAus:uulknauLIMYIU
Disaster
Event
Techniques
© Log-based Capture &9 Replication 1=
msuuinnamstasuudav (Logs) WathluldAugiu msﬁwénmﬁauahﬂiHamamuﬁlﬁa’tlanﬁumnﬁuﬁan
uauaéﬁsau mikuayaasvnu (Synchronization) (Fault Tuleranr:e

@ — % S @ Secnndar‘f DB1

Source DB Log File Target DB F’rlrnary DB
m SEEDﬂda!’y’ DB 2 SAMA
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n31uc'iau'ia\)n1\>s_sﬁa (Business Continuity Planning - BCP)

ruwu BCP lulsunmsdisovdaya uanans:zudoumsiwalkssnoditaudalUlaiiainaikadavov J

High Availability (HA) Backout Plan Asynchronous Integration
mslginalia Clustering KSo mnmsdé‘udsvgmz’jauaéumaj {ustuuns:grug (Distributed
Mirroring tWalKks=uurmviu DBA na\)uuw uaaunau (Restore} Systems) ﬂauThuauaIunsoﬂumnsn
naunuaulanun danu: AUUALABUKLAUR lwauaﬂﬂunmuumuaolumsmmu
O
(/ Delayed Sync (7
— — i@ ---------------- 2 té
— = P 0 K \
=| S| de OV ke ® O
o P . Rollback d (Local Data) “4 " (Remote Data)
) peatime — &
Primary Failover Secondary Current State Stable State
Server Server (Failed Update) (Previous Version) Node C
(Global Data)
07 EC AMA
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a1sAon 3: Asdaifiuardsuaznisauniale (Task 3: Archiving & Purging)

ROT Data The Solution (Flowchart)

T Active Data
Infrequent Use

e Redundant (5150U) Archiving Retention Expired
e Obsolete (51610’8) (A1sdatnunIIs)
e Trivial (ludnay)

. ™ 1 O | -
a‘lﬂTLlanwunamﬂunnﬂﬂ:n :
Wolks:uukanrivuiu Purging
[ N (h1sauniag)
€) Cause: msvomsilud KSonnu 3

Avdalunisaudala (Hoarding) autayankuaaUNWUaIU
uTEJU'lEJ (Retention Policy)

lWBBOﬂJ'lUlHU‘JllB :MGNe
‘ vaAllA

A1 NotebookLM




09

adwdaaanslunisu

Encryption
- B — L - — =
MSWISKauayanvuuvalAu (At
Rest) uazusuzavwiu (In Transit)
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AUQN1S (Security in Operations)

Access Control
N1SYaNSaNSKIGVIU
las DBA 2:mMKuQ
Fnsmuulauie

Auditing
Msasdvdauua:uuinnms
whavtayatwanwlusola

**Data Owner**

SuWayvaugvdaluaunswevaya

**Data Stqward**
‘Waua’ (Custodian) Ras>odauntumw
ua=nudaaanalumsioviuaso
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auAQ: Al AUNISPANISTIUTDNA (The Future: Al in Database Operations)

e Automated Migration e Self-Tuning Databases e Anomaly Detection
Al ¥r831AS1EKLazLUaY szuuBgussULUUMSigvIULa: AS2IUANURAUNCUDY
Schema 910 SQL Wu NoSQL Jsuuav Index K89 Partition 10v Us:ansmwrSannulas
[Gaghouugn dalud@iwaus:ansnmwavan afgnaun:inalyKk1sy

Source: MDPI Article on SQL vs NoSQL & Al @ Eﬁg;im
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undasuaingy (Key Takeaways)

J Lifecycle Management

msann’lsuauanamuanmmauusnnasmaum
aunqnmaw (Plan to Purge)

Architecture Matters
l@an SQL wwanwgnaav (ACID) kS NoSQL
Wan>waakgu (BASE) mulongssho

Operations is Value
n1s Tuning, Backup ua: Archiving lulsuams
$OUUISY LAADASSAL ‘Yan’ uovloua

Security & Continuity
LtWu BCP ua: A ulasangbudviuvalula
lwan:nuaasaouaua\mﬂsluanaana
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